ABSTRACT
IntrODUCtIOn
According to the World Health Organization (WHO), cervical cancer is one of the deadliest forms of cancer affecting women, with 528 000 women diagnosed and 266 000 dying from this disease in 2012 (1) . Cervical cancer 'rob[s] women of life in their most productive years and frequently deprive[s] families of mothers and partners in mid-life' (2) . In 2012, cervical cancer was the fourth leading cause of female cancer deaths and accounted for 7.5% of all female cancer deaths worldwide (3) . In Jamaica, in 2012, it was the second leading cause of female cancer deaths and accounted for 13.2% of deaths among women from cancer (4) . Recent data also showed that the mortality rate for cervical cancer in Jamaica was the second highest among seven Caribbean countries [5] (Table 1) . There are a number of risk factors for cervical cancer. These include smoking, having multiple sexual partners, having a sexual partner with multiple partners or having a weakened immune system (1, 6, 7) . Women who have given birth to three or more children and women who have used oral contraceptives for five years or more have a greater risk of developing this disease (6, 7) . Other risk factors are family history, a diagnosis of chlamydia or human papillomavirus (HPV) and engaging in sexual intercourse before 18 years of age (7) .
Notwithstanding the risk factors, cervical cancer is a preventable disease (1, 8, 9) . According to the Centers for Disease Control and Prevention, United States of America (USA), two tests that help prevent cervical cancer are the Papanicolaou (Pap) smear and the HPV test (9) . Visual inspection with acetic acid and the HPV vaccine are considered newer preventive measures not yet available in most low to middle income countries (2). These tests prevent cervical cancer since they identify precancerous changes, which, if left untreated, will progress to cervical cancer. Therefore, to guard against this disease, women should participate in these screening measures. The first cervical cancer screening guidelines with respect to the age at which screening should commence were developed in the 1980s. At that time, it was recommended that screening should commence at the age of 20 years for women who were not sexually active and before the age of 20 years for those sexually active (10) . Over the years, the recommended age at which screening should commence has changed numerous times. However, the most recent recommendation indicated that women at average risk should commence screening three years after sexual initiation, or at the age of 18 years if they are sexually active, with tests every three years after two consecutive annual negative tests. Women with weakened immune systems or who are HIV-positive are encouraged to have annual checks ([11] and personal communication with the Director of Chronic Diseases and Injury Prevention in the Ministry of Health, Jamaica).
Although cervical cancer screening, and in particular the Pap smear, is a means of preventing the disease, Jamaican women tend to shy away from this procedure. This may be due to the stigma and fear of the implications of a cancer diagnosis. A review of cervical cancer screening (Pap smear) in the late 1990s among women aged 15 to 49 years in eight countries in Latin America and the Caribbean indicated that Jamaica had the lowest participation rate [ Table 2 ] (3). Several steps have been taken by both non-governmental organizations and the government to increase screening among Jamaican women considered to be most at risk. The Jamaica Cancer Society implemented a Mobile Pap Smear Screening programme in 2000 to reach women at their workplace or within their communities (12) . In 2004, the Ministry of Health (MOH) launched a Cervical Cancer Programme targeting women between the ages of 25 and 45 years who had never had a Pap smear (13) . The MOH indicated that this programme contributed to a decrease in the incidence of cervical cancer in Kingston (Figure) . While the MOH did not provide an explanation for the decline, it may mean that fewer women participated in screening generally or that some women moved away from testing at public to private facilities. In the USA, the decline in mortality from cervical cancer between 1956 and 1996 was attributed to regular Pap smear testing among women (14) . Since the decline in mortality rates in the 1990s in the USA, the mortality rates in the USA have remained consistently lower than those in other regions. For instance, in 2012, the mortality rate from cervical cancer in North America was 4.0 per 100 000 women, compared to 10.6 in the Caribbean (15) .
Previous studies have linked a number of factors with Pap smear testing. Sociodemographic variables such as age, educational attainment, union status, area of residence, wealth quintile and parity have been associated with Pap smear screening in studies conducted both locally and internationally. It has been reported that older age (16, 17) , higher educational attainment (16, 18, 19) , being married (17, (20) (21) (22) , residing in urban areas (23), higher wealth quintile (24) and having children (17) are associated with an increased likelihood of Pap smear screening.
Several lifestyle practices are concomitant with the extent of Pap smear testing. Older age of sexual initiation (25) , multiple lifetime sexual partners (22) and being a former smoker (26, 27) have been associated with an increased likelihood of screening. Gu et al reported on the relationship between sexual history and Pap smear screening and indicated in their study that women who had their first sexual intercourse over the age of 21 years were more likely to be screened than women who had their first intercourse before that age (25) . In a study by Louie et al, cervical cancer risk in developing countries was found to be twice as high in women whose age of sexual initiation was between 17 and 20 years as in women whose sexual debut was aged 21 years or above (28) . The study found that these women at higher risk were being screened less. However, other studies have indicated that women with other risk factors for cervical cancer, such as multiple partners and being a former smoker, were more likely to participate in screening (22, 27) .
Given the level of mortality from cervical cancer in Jamaica, the role of Pap smear testing in preventing cervical cancer, and the underutilization of Pap smear screening in Jamaica, this study was undertaken to uncover the characteristics of Jamaican women who were not utilizing this test and to highlight possible reasons for the gap in the uptake of screening tests to detect cervical cancer. The study specifically aimed to assess the impact of sociodemographic factors and lifestyle practices of women on their participation in Pap smear testing. The Health Belief Model, which looks at factors that determine whether people take action to prevent or screen for illnesses, was used as the framework to examine these relationships (29) .
SUBJeCtS anD MetHODS
To investigate the sociodemographic factors and lifestyle practices associated with Pap smear testing in Jamaica, secondary data from Jamaica's 2008 Reproductive Health Survey (RHS) were utilized. The RHS is conducted periodically in Jamaica by the Statistical Institute of Jamaica and covers areas such as fertility, reproductive health and infant and child mortality. The RHS targets women aged 15-49 years and men aged 15-24 years. For the purpose of this study, the population of interest was sexually experienced women who were 21 years or older. Sexually experienced women were selected as most cases of cervical cancer are caused by HPV and people who are not sexually experienced are not at risk for HPV (30). Women aged 21 years or older were selected since the then most recent screening guidelines recommended that screening commence at that age. The total number of women included in the sample for analysis was 6123.
The outcome variable of interest was 'ever had a Pap smear', and there were two categories of predictor variables: sociodemographic factors and lifestyle practices. The sociodemographic variables were age, educational attainment, union status, area of residence, wealth quintile and parity, and the lifestyle practice variables were age of sexual initiation, number of lifetime sexual partners and smoking status. These sociodemographic variables were selected as they had been linked with Pap smear screening in both local and international studies. Therefore, this study explored whether the relationships identified in previous studies would be confirmed or refuted based on the RHS. Confirmation would strengthen existing theories as they relate to sociodemographic variables and Pap smear testing while refutation would provide alternative theories.
Those lifestyle practice variables were selected as they had been labelled as risk factors for cervical cancer by the WHO (1). Accordingly, the study explored whether women at risk for cervical cancer were undertaking screening to guard against the disease. The data were examined using bivariate and multivariate approaches and analysed with SPSS version 17.
The variables, age and age of sexual initiation, remained in their original format as continuous data. Also, wealth quintile remained unchanged as a categorical variable with five categories. The variable, educational attainment, had three categories: primary or lower, secondary and post-secondary. The first category consisted of women who had completed six years or less of schooling, and the second and third categories consisted of women who had completed 6-11 years of schooling and 12 or more years of schooling, respectively. Union status was also divided into three categories: married or common law, visiting partner or boyfriend and single. The variable, area of residence, had two categories: urban and rural. For the parity variable, women who indicated that they had three or more children were grouped into one category, and those who indicated none, one child or two children remained as they were. This was done since having three or more children had been recognized as a risk factor for cervical cancer (6, 7) . Regarding the number of lifetime sexual partners, women who indicated that they had six or more partners were grouped in one category as research had indicated that women with six or more lifetime sexual partners were at risk for precancerous cervical abnormalities (30). The final variable, smoking status, had three categories: non-smoker, former smoker and current smoker.
Binary logistic regression was used to test the degree to which age, educational attainment, union status, area of residence, wealth quintile, parity, age of sexual initiation, number of lifetime sexual partners, and cigarette smoking could predict Pap smear testing among women. The level of significance that was accepted was p < 0.05. The variables were entered in the model in three blocks, using the forced entry method: block one for the sociodemographic variables, block two for the variables relating to lifestyle practices and block three for interaction effects. The interactions tested were age and parity, age and age of sexual initiation, and age and number of lifetime sexual partners. These interactions were selected as the age of women may have implications for variables such as parity, age of sexual initiation and number of lifetime sexual partners and their relationships to Pap smear screening. For instance, it is conceivable that older women would have more children than younger women or older women would have had more lifetime sexual partners than younger women. This can be attributed to the fact that older women have had a longer exposure to the risk of childbearing or sexual partners than younger women, by virtue of their age.
reSUltS
The majority of the respondents indicated that they had been screened for cervical cancer at some time in the past. Specifically, 79.1% indicated that they had had a Pap smear previously, while 20.9% indicated that they had never had a Pap smear (Table 3) .
Regarding age and Pap smear testing, it was revealed that screening was less common among women in the age group of 21-25 years than any other age group. As educational level progressed from primary to secondary to post-secondary, the percentage of women screened increased from 75.8% to 78.5% to 82.5%. With respect to union status, the results indicated that Pap smear screening was most common among women in co-residential unions (82.0%), compared with women in other relationship types (74.8%) and single women (79.0%). Screening was found to be more common among women in urban areas (81.4%) than those in rural areas (77.4%). With respect to wealth quintile, screening was most common among those in the highest quintile (70.7%) and least common among those in the first and second quintiles (both at 64.6%). Pap smear testing was least common among women who had never given birth (57.5%), followed by women who had one child (79.6%). It was noted that about 84% of the women who had given birth to two children indicated that they had received a Pap smear; similar results were noted for women who had given birth to three or more children.
As it relates to age of sexual initiation and Pap smear testing, the results indicated that as the age of sexual initiation increased, the percentage of women who had received a Pap smear also increased. Pap smear testing was least common among women who reported one lifetime sexual partner (74.3%) and most common among women who indicated that they had had six or more lifetime sexual partners (82.3%). With respect to smoking, 79.3% of non-smokers indicated that they had received a Pap smear while 76.8% of former smokers and 76.7% of current smokers indicated that they had received a Pap smear.
All the sociodemographic variables emerged as significant predictors of Pap smear testing in blocks one and two in the regression model. Increasing age, higher educational attainment, being in a co-residential union, residing in urban areas, higher wealth quintile and having more children were associated with a higher uptake of Pap smear screening among Jamaican women. In block three, when the interaction effects were entered, age lost its significance as an individual predictor. However, the interaction between age and parity was a significant predictor of Pap smear testing (Table 4) . While age of sexual initiation was not a significant predictor of Pap smear testing, when combined with age of women, it became a significant predictor of screening. Area of residence also lost its significance as a predictor of Pap smear testing in block three. Table 4 shows that with respect to educational attainment, women with post-secondary education were twice more likely (odds ratio = 2.268) to undertake Pap smear testing than women with primary or lower level of education, and women with secondary education were one-and-a-half times more likely (odds ratio = 1.539). We also found that women in non-residential unions had lower odds of undertaking Pap smear screening than women in other relationship types (odds ratio = 0.825) or single women (odds ratio = 0.770). As wealth quintile increased, the odds of Pap smear testing also increased. Specifically, women in the second, middle, fourth and highest quintiles were about one to three times more likely to undergo screening compared with women in the lowest quintile (odds ratios of 1.270, 1.532, 1.689 and 2.666, respectively).
The relationship between lifestyle practices and Pap smear screening was not as consistent as the relationship between the demographic background variables and Pap smear screening. In fact, being a former smoker was the only significant predictor of Pap smear testing in the final model. The odds ratio of 0.671 indicates that the likelihood of screening among former smokers was lower than the likelihood of screening among nonsmokers. No statistically significant difference in the likelihood of screening existed between current smokers and non-smokers.
DISCUSSIOn
Overall, the increased likelihood of participating in Pap smear testing among Jamaican women was associated with having secondary or post-secondary education, being married, higher wealth quintile, having more children and being a non-smoker. The strongest predictors of screening among Jamaican women were educational attainment and parity while the weakest predictors were union status and former smoker status. These findings are consistent with previous studies (16) (17) (18) 20) . While age did not emerge as a significant predictor of Pap smear screening in Jamaican women in the final model in the current study, it had been linked with screening in other Jamaican studies (16, 17) . The difference in findings may be explained by the regression models used. For instance, the other studies did not test the interaction between age and other variables in their models.
The finding that the odds of Pap smear testing was lower for women with primary education than for women with secondary or higher education was also consistent with those in previous studies (18, 31) . According to Feinstein et al, increasing educational level was associated with increasing utilization of preventative healthcare services (19) . Further, it was pointed out that in countries such as the USA, Canada and Australia, women with higher education were more likely to undergo regular cervical cancer screening (19) . Women with the lowest educational level are the least likely to participate in Pap smear screening.
There are a number of explanations for the finding that married women or women living with partners were more likely to participate in Pap smear testing than single women or women in visiting relationships. Firstly, male partners may provide support for positive health-seeking behaviour and thus may encourage their female partners to undergo testing. Bingham et al indicated that the difference in the screening behaviours of married and unmarried women may be attributed to the emotional and social support that the former group receives from their husbands or partners (32) . Secondly, women who are single may not be sexually active and therefore may not see the need for Pap smear testing. Thirdly, single women may also be single parents and as such may have less time and fewer financial resources to access preventative healthcare such as Pap smear screening.
Our finding that wealth quintile was significantly associated with screening reflects women's skewed access to screening tests and other diagnostic and treatment services and warrants our concern. That women in the highest wealth quintile were about three times more likely to have had a Pap smear compared with the poorest women means that the utilization of screening services to maintain women's health was still largely dependent on their socio-economic status. The affordability of screening and other diagnostic tests will need to be addressed in an effort to reach those sexually active women who have never had a Pap smear in order to initiate earlier detection and control of this type of cancer. This was articulated in recent literature that reviewed the state of women's cancers globally (2, 10) .
Parity has also been linked to cervical cancer screening. According to the Centers for Disease Control and Prevention and Cancer Treatment Centers of America, women who had given birth to three or more children had a greater risk of developing cervical cancer than nulliparous women or women with one or two children (6, 7) . The study showed that increasing parity was associated with increasing likelihood of Pap smear testing. Ncube et al argued that women with children were more likely to participate in Pap smear screening compared with nulliparous women since the former group would have greater opportunities for screening simply by attending maternal and health clinics (17) . For instance, pregnant women are expected to attend scheduled healthcare visits leading up to the birth of their children. With these visits, such women have more opportunities to discuss reproductive health-related matters compared to women who have never been pregnant and therefore are not expected to have attended scheduled prenatal healthcare visits. Other studies have indicated that women who visited their healthcare providers regularly were more likely to participate in Pap smear screening than women who did not visit regularly (16, 17) .
In the present study, the interaction between a woman's age and her age of sexual initiation was found to be a significant predictor of screening. This suggests that age of sexual initiation had implications for Pap smear screening only when the age of the woman was factored in. However, the number of lifetime sexual partners was not found to be a significant predictor of screening on its own or when combined with age. This reflects the limited use of this variable in predicting screening among Jamaican women, although it has been found to be useful in Tanzania (22) . It was also noted that urban residence was not a significant predictor of screening when other variables were controlled for. The wide differences between women in urban and in rural areas in access to screening may actually be accounted for by differences in their levels of poverty.
The results of the study indicated that there was no statistically significant difference in the rates of Pap smear screening among current smokers and non-smokers. However, this may be due to the small number of smokers in the sample. In addition, it was depicted that former smokers were less likely to undergo screening than non-smokers. These findings warrant concern, given that smoking increases cervical cancer risk (6, 7, 33, 34) . The latter finding also differed from that reported in previous studies in the USA and Switzerland. The results from these studies indicated that former smokers were more likely to participate in Pap smear screening than non-smokers (26, 27) .
This study highlighted some of the characteristics of women who were unlikely to undergo Pap smear screening -women who were poor and uneducated and had smaller family sizes. Given that cervical cancer is the second leading cause of female cancer mortality in Jamaica, we are encouraged that the MOH has introduced the HPV vaccine to girls aged 9 to 14 years in school in order to provide 90-100% protection against HPV types 16 and 18 which are responsible for most HPV-caused cancers. Yet, more needs to be done to increase the screening rate as it facilitates early detection, reduces risk and places a priority on prevention rather than treatment. We recommend that the MOH undertake an assessment of the feasibility of sending cervical cancer screening invitation letters. Invitation letters for Pap smear testing have successfully improved cervical cancer screening rates in developed countries such as Canada (35) . Specifically, in a randomized trial design involving over 30 000 women, those sent invitation letters were twice more likely to have had a Pap smear in the ensuing six months than those who did not receive invitation letters (35) .
Secondly, there should be more sustained and extensive small group educational sessions at public health facilities (such as clinics and health centres) on cervical cancer and Pap smear screening. Partnerships may be forged with civil society (non-governmental and non-business organizations, along with individuals) to implement this strategy and provide support to healthcare providers so that women who are the least likely to undergo screening are empowered to do so.
reFerenCeS

